INTRODUCTION
The Human Factors and Ergonomics Society (HFES) has recognized excellence in graduate human factors education for many years through an accreditation process. Programs seeking accreditation conduct a self study and submit a report to HFES. If the program under review meets the standards set forth by the Society the program is accredited for a six-year period. To date, there has been no similar accreditation or recognition for undergraduate programs by the Society. Recently, the Society's Executive Council formed a committee to study the issue of undergraduate program recognition. The committee recommended to the Executive Council that the Society proceed with developing a plan and program to recognize excellence in undergraduate education. The Executive Council then formed a committee to develop criteria by which undergraduate programs would be evaluated and subsequently recognized. The purpose of this panel presentation is to provide an open forum for the Undergraduate Program Recognition Committee members to discuss their ideas and the challenges associated with identifying and rewarding excellence in undergraduate education and to provide those in the audience the opportunity to respond to the ideas put forth by the panel.
Graduate Human Factors Program Accreditation
The general approach that HFES has taken to accreditation is in line with the engineering accreditation model (ABET). Programs complete a self-study which includes the following information: Description of the Program Environment; Human Factors Specifics; Facilities; Faculty; Other Participating Departments; Practical Experience; Plans; and Summary. A significant portion of the evaluation focuses on the curriculum. No program is expected to cover the breadth and depth of the human factors discipline. However, graduate programs seeking accreditation should have the following components; Knowledge About Properties of People; Research Methodologies; Analysis and Design Methodologies; Skills; Research Experience; and, Practical Experience. In addition to these general topic areas, it is expected that each graduate program have a specific area in which it specializes.
Special Task Force on Undergraduate Programs
Prior to the current panel The goal of HFES with respect to recognizing excellence in undergraduate education is to encourage undergraduate participation in human factors and in the Society as a means of improving the profession. The Special Task Force was not unanimous in its approach to recognizing excellence in undergraduate education. One approach was to set up criteria for recognition, reward programs that meet the criteria, and encourage those that don't to seek such recognition. Another approach was more process-oriented in that it suggested establishing guidelines to promote achievement in human factors. The focus is more on educational activities than on outcomes. As such, the society would provide information on current "best practices" in the training of human factors professionals. Thus, individual institutions would decide both how, and how much of this guidance they elect to incorporate into their programs. It would include developing and maintaining guidelines for majors, minors, courses, as well as short programs, speakers or any other forum that includes undergraduate education. The Special Task Force also provided some details on how these approaches might be implemented. Approach 1. Recognize "exceptional" undergraduate programs in human factors/ergonomics based on:
• Nominations for programs of distinction by HFES members • Number of graduates from the program that attend graduate schools each year.
• Average GRE scores of graduates (who take the exam) from the program each year.
• Number of publications by students in the program each year.
• Awards received by students in the program each year. Approach 2. Recognize all undergraduate programs that offer a degree in human factors/ergonomics, or that adopt an approved human factors curriculum (and perhaps which have local student chapters of HFES). Provide guidelines for a standardized core of human factors courses/activities that might serve as the basis for such recognition. As incentives:
• Offer free subscriptions to the HFJ and Ergonomicsin-Design to any such undergraduate program.
• Provide citations, perhaps in the form of certificates and mention in the Bulletin.
• Highlight programs recognized by HFES at the Annual meeting, initially as they are recognized, and later on a rotating basis.
• Recognize students graduating from HF/E programs with a certificate from the Society. The Special Task Force concluded its report by recommending that the Society promote the achievement and inclusion of undergraduates in human factors but deferred the task of development of criteria for recognition. The Task Force encouraged the Society to make a strong pitch to undergraduates and their institutions that HF/E is an interesting and rewarding career choice.
UNDERGRADUATE PROGRAM RECOGNITION COMMITTEE
The HFES Executive Committee reviewed the findings of the Special Task Force and decided to proceed with the process of recognizing (rather than accrediting) undergraduate human Factors programs. The question with which the present Undergraduate Program Recognition Committee has wrestled is the degree to which the graduate school accreditation criteria could (or should) scale down to undergraduate program recognition criteria. Undergraduate programs differ significantly from graduate programs. The major difference is in their structure. Some colleges and universities offer undergraduate degrees in human factors engineering or engineering psychology. Other institutions offer degrees in psychology but provide students the ability to focus or concentrate their coursework in human factors. Some human factors education occurs in engineering departments in which the most that a student could do would be to take courses in which human factors content has been integrated. Still other human factors programs exist in a focused discipline, such as aviation human factors.
The recognition criteria should be broad enough to encompass the diversity of programs that exist but stringent enough to separate programs which are truly excellent from those which merely exist. In addition, the administration of undergraduate program recognition should not be burdensome on either HFES or the institutions seeking recognition.
The following sections provide the perspective of panel members, preceded by initial remarks by William Moroney, a longtime member of the Graduate Program Accreditation Review Committee.
William Moroney, Former Chair of the Graduate Program Accreditation Review Committee
What constitutes undergraduate education in human factors and ergonomics that is worthy of recognition? Perhaps the first criterion should be breadth of courses. While this will vary as a function of the departments in which the program in located, ideally the courses should provide knowledge about the human as both an information processor and as a physical engine. Thus courses such as perception, cognition, learning, physiology and biomechanics are desired. Methodological courses including statistics, experimental design and analysis should also be required. Programs could be expected to have a unique emphasis; such as HCI or work physiology. Since HF/E emphasizes the application of knowledge, programs worthy of recognition would provide research experience and/or practical experience in a domain in which faculty have expertise. Graduates could be expected to demonstrate an integration of their knowledge in a capstone course, which might include an honors thesis or an interdisciplinary project. Interdisciplinary courses which broaden the student's horizons should be encouraged.
Ann M. Bisantz, State University of New York at Buffalo (HF in an Industrial Engineering Program)
In engineering schools, HFE material and courses (when offered) are typically provided as part of engineering degree programs such as Industrial, Systems, or Mechanical engineering programs. Often, the only engineering students exposed to concepts of HFE, including important aspects of technology design, human-computer interaction, and workplace safety are those who pursue these degrees in those departments where HFE courses are offered. In the United States, most engineering schools pursue national accreditation for their undergraduate programs, and only offer degrees that can be accredited. National accreditation is considered a key indicator of quality engineering programs and is required for students seeking licensure as a professional engineer. Issues regarding the recognition or certification of HFE curriculum and/or degree programs vis-à-vis undergraduate engineering education are numerous, and include the following: First, ABET (the national accrediting body) does not accredit a program with the title Human Factors Engineering. Most engineering schools will therefore be unlikely to offer such a program/degree. Second, undergraduate engineering curricula already required at least 8 semesters of coursework. For certification or recognition to be relevant, it must dovetail within current curricular constraints (e.g., make recommendations regarding commonly taught course content, rather than a new courses or programs). Third, any process should fit within the already extensive accreditation process undergone by engineering programs. Finally, it is important to create a process that can fit within these constraints, because it is critical to continue to provide, and encourage more programs to offer, HFE content to engineering students.
Richard D. Gilson, University of Central Florida (Concentration in Human Factors)
The University of Central Florida's (UCF) model for participation by undergraduate students in human factors is one of informal "inclusion" in the graduate educational process. Participation by these students often starts at the upper-class level with a standalone undergraduate course in human factors that surveys the discipline and typically generates a strong interest in the area. Following this course, it is not unusual for undergraduates to take mixed-level firstyear graduated courses in human factors studies along with graduate students. Others also branch out to join in unfunded or funded research projects, often assisting graduate students in their work, while others conduct research projects on their own with honors theses incorporating human factors into or as their major area of study. With success, guidance is given to top students in applying to graduate schools whether it is to UCF or to many other fine graduate schools across the country with offerings in human factors. If a student is undecided as to their entry into graduate school, many avail themselves of postgraduate course offerings. These postgraduate courses allow successful students who finally matriculate into graduate education at State Schools in Florida [and often beyond] to use up to nine credits towards their doctoral work.
Esa Rantanen, University of Illinois (Major in Aviation Human Factors)
The field of human factors spans a vast assortment of topics and areas. While this is what makes human factors such an exciting and rewarding discipline it also necessarily results in a wide variety of programs and curricula, which must balance depth and breadth within the constraints of available credit hours. It is hence apparent that to expect a comprehensive education in human factors within a single program is simply not reasonable. To define criteria for evaluation and comparison of necessarily very diverse programs, then, is a uniquely challenging task. There are several alternative solutions to this dilemma. First, a higher-level classification scheme may be devised that divides human factors into different areas of concentration, or specialization, within which different programs would fall. Then, it might be feasible to define topics and subtopics that a program would be expected to cover within its area and use such standard as evaluation criterion. This approach, however, necessarily limits the variability of programs and may stifle innovative approaches to human factors education. Evaluation criteria could also be defined at a higher level that transcends specific topics and be applicable to any program that is even remotely relevant to the human factors discipline, but the utility of such general criteria may be questionable. Finally, it may be possible to identify existing programs that are exemplary and demonstrably excellent and use these as benchmarks against which other programs may be evaluated. This approach, however, begs the question of criteria by which the benchmarks are chosen.
Lawrence G. Shattuck, U.S. Military Academy (Major in Engineering Psychology)
As the Director of the U.S. Military Academy's Engineering Psychology Program for ten years, I was responsible for ensuring that cadets enrolled in the curriculum received the best possible education in the field of human factors and that they were also prepared to lead soldiers upon graduation. Cadets majoring in Engineering Psychology take ten courses in a specified sequence, all of which are directed. There are no electives. The courses are divided into three general topic areas: research methodology; physical and psychological theories and principles; and, application. In addition, there are a variety of skills that are strategically sprinkled through the curriculum. For example, cadets are taught to critically evaluate research articles, to design field and laboratory experiments, to collect and analyze data, to report their findings both orally and in writing, to model human performance, and to construct prototypes. In addition, prior to graduation, nearly all cadets present their research at a professional human factors conference and visit at least one professional human factors research facility. Given that this program has excellent support of the institution and is one in which cadets can major in human factors, it is able to meet many of the criteria established for graduate program accreditation.
A PROPOSAL FOR COURSEWORK CRITERIA
Using the four program exemplars described above, and adapting the criteria from the graduate program accreditation process, the Undergraduate Program Recognition Committee members mapped the courses in their curricula to those criteria. In addition, they assessed what ought to be included in undergraduate HF programs of excellence. Their thoughts are provided in the matrix at Appendix A. This is only a proposal and it is hoped that the discussion generated by the panel will assist the committee members in refining the criteria. Much work remains, including establishing criteria or guidelines for faculty and facilities, as well as determining how and by whom the recognition program will be administered. The Undergraduate Program Recognition Committee expects to leverage the feedback from this panel and make its recommendations to the Executive Council shortly after the annual meeting. 
